There is a growing interest in the assessment of tangible skills and competence. Specifically, there is an increase in the offerings of competency-based assessments, and some academic institutions are offering college credits for individuals who can demonstrate adequate level of competency on such assessments. An increased interest has been placed on competency-based computer simulations that can assist learners to gain tangible skills. While computer simulations and competency-based projects, in general and particularly in management, have demonstrated great value, there are still limited empirical results on their benefits to e-learners. Thus, we have developed a quasi-experimental research, using a survey instrument on pre-and post-tests, to collect the set of 12 management skills from e-learners attending courses that included both competency-based computer simulations and those that didn't. Our data included a total of 253 participants. Results show that all 12 management skills measures demonstrated very high reliability. Our results also indicate that all 12 skills of the competency-based computer simulations had higher increase than those that didn't. Analyses on the mean increases indicated an overall statistically significant difference for six of the 12 management skills enhancements between the experimental and control groups. Our findings demonstrate that overall computer simulations and competency-based projects do provide added value in the context of e-learning when it comes to management skills.
Introduction
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ers to "master academic content regardless of time, place, or pace of learning" (U.S. Department of Education, 2013). Such programs include "online and traditional courses, dual enrollment and early high schools, project based and community based learning, and credit recovery (i.e. Diploma Plus)" (U.S. Department of Education, 2013) . Moreover, this strategy employs various teaching methodologies, while providing learners with the credits for the learning opportunities gained via lifelong experiences or other means by demonstrating adequate skill levels (i.e. competence) (Hyman, 2012) . Learners can access preferred learning methodology that provides them with academic experience to develop and enhance specific skills needed to support their working careers. For example, the ability to make good decisions when faced with complex situations, the ability to research information in order to identify a solution, the ability to set goals and work towards achieving these goals, as well as the ability to communicate well are all skills needed in a number of organizations. Subsequently, learners can assume positions with little training on the job, and greater confidence (Gravill, Compeau, & Marcolin, 2006) . CBL strategy can deliver greater flexibility, efficiency, and lower costs to learners, while at the same time, cultivating greater employability. The aim of CBL is to create various paths to college education, while taking advantage of innovative information system technologies not as part of traditional in-class education but rather as an online skills enhancement tool by itself. Such tools are not reserved only for adults. For example, Generation Z have been using popular CBL to develop their own Science, Technology, Engineering, and Math (STEM) skills including Websites such as Khan Academy (www.khanacademy.org), Reading Plus (www.readingplus.com), or the Stanford's Educational Program for Gifted Youth (EPGY) (epgy.stanford.edu) to name a few. Moreover, over the past several years there has been a growing use of free and open tools such as YouTube, iTunes U, online courses, Web 2.0, Massively Open Online Courses (MOOCs), digital books, and digital notes. While a significant number of research studies has been done on the benefits of computer simulations as a skill development tool, the majority of such studies have focused on using the tools as part of face-to-face courses or to augment traditional learning modalities. However, there is a very limited number of research studies that have been conducted on the measurements of skill enhancements in fully online courses and programs, as opposed to measuring the benefits of such computer simulations as well as competency-based projects to augment in-class courses (Levy, 2005) . Additionally, there are still limited empirical results on the use of computer simulations and competency-based projects being used as part of fully online learning courses. Thus, in this paper we have developed a quasi-experimental research using such instrument on pre-and post-tests to collect the set of 12 management skills from learners attending fully-online courses, including competency-based computer simulations and those that didn't. Therefore, the main research question guiding our study was: RQ: What is the effect of computer simulations and competency-based projects on management skills enhancement in online learning courses?
Literature Review

E-Learning and Life-Long Learning
The significant growth of e-learning systems has been well documented in literature as over the past two decades (Geri, 2012; Levy, Ramim, & Hackney, 2013) . While e-learning systems have been extensively used for academic content delivery, they have been also adopted and integrated into business use, especially when it comes to corporate training and ensuring knowledge continuity in the organization (Koohang & Paliszkiewicz, 2013) . As the 21 st century is characterized as the 'knowledge economy', one of the most significant organizational assets is the knowledge of employees (Koohang, Paliszkiewicz, Nord, & Ramim, 2014) . As such, the demand to corporate and organizational knowledge delivery increases, while e-learning has been in the forefront of life-long learning tools available for employees when it comes to human resources (HR) training, professional certifications, annual credit attainment, and alike (Gafni & Geri, 2010) .
Nowadays, e-learning plays a significant role in an employee's knowledge acquisition and an efficient way for organizations to ensure their workforce is up to par with the latest developments that pertains to their work. Accordingly, one of the major roles of e-learning when it comes to knowledge acquisition is the assisting in skill enhancement, that can immediately be translated to better employee efficiency (Levy, 2005) . Moreover, over the years employees are promoted to become managers in various organizations, while having very limited management skills (Rubin & Dierdorff, 2009) . Acquiring management skills is not an easy task; however, it appears that elearning content delivery can provide an efficient and cost effective way of doing so. Moreover, literature suggests that computer simulations do have positive impact on employee skills (Noy, 2014; Noy, Raban, & Ravid, 2006) . However, there appear to be very limited research related to the role of online simulations and more specifically, the use of competency-based simulations in e-learner's management skills enhancements. As such, this study attempts to fill the gap by trying to assess the benefits of competency-based simulations that are delivered via e-learning systems. More precisely, it attempts to see if these competency-based simulations delivered to e-learners during their academic courses exert significant enhancement to their management skills.
Skills and Competencies
Skills have been the cornerstone of all mankind development (Brown, Green, & Lauder, 2001 ). According to Rasmussen (1983) , skills are critical for human functioning as a foundational block for good performance in any task provided. Brown et al. (2001) emphasized the centrality of skills for human development by indicating that "it is widely argued that global economy competitiveness rest on the knowledge and skills of the workforce" (p. 1). Additionally, Brown et al. (2001) outlined the Human Capital Theory and its role in the economy prosperity of nations. They indicated that over the past 230 years human capital has been treated homogenously with more or less the same rate of productivity. Moreover, the need to increase organizational productivity has been tied directly to the increase of volume of machinery and employees that operate such machines. However, Brown et al. (2001) criticized such approaches by indicating that as globalization increases and the shift to knowledge economy is in full-force, there must also be a re-focusing of the theories to account the significant differences between employee skills as the single most important factor contributing to organizational productivity and ultimately success. Therefore, over the past several decades, companies are demanding incoming employees to be competent on the job, especially the educated workforce coming with academic degrees (Piccoli, Ahmad, & Ives, 2001 ). As such, hiring managers expect that academic programs will prepare their graduates with the right skills set that can be applied upon hiring (Lee & Mirchandani, 2010; Torkzadeh & Lee, 2003) . For example, in the medical and health professions, a significant part of academic courses is devoted to skill enhancements (Berendonk, Stalmeijer, & Schuwirth, 2013) . Moreover, the emphasis in medical programs is to develop, as well as enhance, the "skills and qualities doctors need to have to care for patients" (Morcke, Dornan, & Eika, 2012, p. 856) . According to Boyatzis and Kolb (1991) , a skill refers to a "combination of ability, knowledge and experience that enables a person to do something well" (p. 280). Thus, when medical and health professionals (i.e., surgeons, physicians, nurses, therapists, etc.) graduate from their academic degree program, they are required to demonstrate the skills that they have learned during their academic experience. That high-level of demonstrated skills (i.e., competency) is expected for certification and licenses (Bronsburg, 2011; Morcke et al., 2012) . Beaudoin, Kurtz, and Eden (2009) introduced a definition based on prior literature that claimed competencies to be "a specialized system of abilities, proficiencies, or dispositions to learn or do something successfully, or to reach a specific goal, prerequisites for meaningful activities and which are influenced through experience and learning" (p. 277). This competency achievement philosophy is consistent with the models of the U.S. Department of Labor (2015) , that developed subject specific competency models.
In some academic fields, such as medicine and engineering, the focus is almost exclusively on academic knowledge transfer for the purpose of skills development (i.e., "what we need students to demonstrate they know"). In other academic fields such as management, including information systems, a significant number of academic institutions appear to focus on academic knowledge transfer, for the purpose of content delivery and learning outcomes (i.e., "what we want students to know"), and less on skill development that is so crucial for employability (Compeau & Higgins, 1995; Kayworth & Leidner, 2000) . Having said that, computer simulations and competency-based projects have a significant role in helping learners hone such skills. In general, while their use is not widespread as in other fields, computer simulations and competency-based projects have demonstrated great value in management education (Keys & Wolfe, 1990; Noy, 2014; Noy et al., 2006) . Furthermore, research studies have demonstrated that computer simulations and competency-based projects can indeed assist in providing students with achieving fundamental skills that are needed upon graduation (Keh et al., 2008; Koh et al., 2010) . In order to demonstrate the linkage between skills and competencies, Figure 1 highlights the relationship between the two (i.e., skill level & competency level), while providing a theoretical framework for this study. 
Methodology
Instrument
Self-reported instruments to measure skills have been criticized over the years for their internal validity (Carlton & Levy, 2015) . However, some scholars indicate that there is still validity in using such measures when it comes to complex multivariate procedural-type skills (Gravill et al., 2006; Jacobs & Roodenburg, 2014) . Thus, this quantitative study used a survey-based instrument to collect the skills from participants using a self-reported approach. This study built on the instrument used by the seminal work of Kolb (1991, 1995) , who developed a selfreported instrument to measure 12 management skills that pertain to businesses and are expected from a student graduating from management programs. Specifically, the core use of their measures was to compare the enhancements of skills over an academic experience, be it a course or a full program, where students are engaged in skill enhancements activities. Such skills are critical for those graduating from academic institutions, as these individuals are the future workforces including future managers. Given that management skills are challenging to measure, scholars in the field agree that self-reported skill level assessments are acceptable and indeed one of the ways to know what an individual feels about their own competence level when it comes to procedural-type skills (Gravill et al., 2006) . As such, we have developed a study to collect the set of 12 management skills using a 36-item instrument (three items per skill) from online courses that included computer simulations compared with a control group of those that didn't experience the simulations, but were in other sections of the same management courses. The instrument scale ranged from 1='no skill or ability' to 7= 'I'm an expert in doing this'.
Experimental Design and Simulations
This study was designed as a quasi-experiment, given the fact the control over the assignment of participants was by the university's registration system (Levy & Ellis, 2011 
Data Collection
We developed a Web-based instrument to assess the 12 management skills using the 36 survey items along with some demographics information to ensure the groups were relatively similar. The instrument was fully anonymous and informed participants that there is no right or wrong answer, while they should do their best to provide a self estimation of their actual skill level that corresponds to their combined ability, knowledge, and experience for each of the given item asked. A definition of skill was provided to the participants at the top of the survey. Each group of students was asked to take the survey at the start of the term, and then asked to take it again at the end of the 16-week term (The Fall and Winter terms where 16 weeks long, but the Summer term was 14 weeks long). Data was collected during the 2012-2013 academic year (summer included).
Results
A total of 253 surveys have been collected over the four groups (pre-test control group, pre-test experimental group, post-test control group, & post-test experimental group). Table 1 provides the gender distribution of the learners who participated in all four groups. We have attempted to ensure that those who have taken the pre-test also will complete the post-test, however, given the nature of the quasi-experiment and real-life settings, a few students either dropped or elected not to further participate in the post-test survey, which explains the drop in the post-test sample size. As part of the data analysis, we have verified the reliability of the 12 management skills using Cronbach's Alpha (Cronbach, 1951) . Alpha levels of 0.7 and above have been reported to indicate strong reliability for the constructs (Boudreau, Gefen, & Straub, 2001; Straub, 1989) . Table 2 provides the outcome of this analysis, which suggests that all 12 skills demonstrated very high reliability ranging from Cronbach's Alpha of 0.835 to 0.955. Prior to investigating the skill increase, an Analysis of Variance (ANOVA) for the 12 management skills was conducted to check if the pre-test of both groups is similar (Terrell, 2012) . Our findings indicate that 10 out of the 12 skills were not significantly different on the pre-tests between the experimental and control groups (p ranged from 0.167 to 0.836), aside from the LSS and RES, which were slightly lower p-values (pLSS=0.018 & pRES=0.053) for the pre-test of the control group compared to the pre-test of the experimental group. Figure 2 provides the star-graph view for the 12 management skills on the pre-and post-test for the control group. In addressing the main RQ, we have conducted a t-test on the mean increases of the overall total management skills enhancement differences between the experimental group enhancements (Δ EG ) and control group enhancements (Δ CG ). The results indicate that although the overall management skills mean total for the pre-test control group was slightly higher than the mean total for the pretest of the experimental group (171.52 vs. 164.29) , the experimental group demonstrated a significant (p<0.001) enhancement of the total management skills in the post-test compared to the control group (189.05 vs. 197.85) . Figure 3 provides the star-graph view for the 12 management skills on the pre-and post-tests for the experimental group (See Table 3 ). Figure 4 provides the star-graph view for the mean increases (i.e. Δ skill ) in the 12 management skills for the experimental and control groups. Table 3 provides an overview of the whole study results including the means and standard deviations (SD) scores for the pre-test of the control and experimental groups, the post-test of the control and experimental groups, the mean increases (i.e. Δ skill ) of the two groups, along with the ANOVA results for the mean increases and significance levels of the 12 skills based on the aggregated scores, as well as the t-test of the overall total management skills enhancement differences between the two groups. 
Discussions
While it is evident from the results that all 12 management skills were enhanced via the courses that incorporated computer simulation and competency-based projects, the amount of increase vary slightly among the skills set, which is consistent with prior literature (Keh et al., 2008; Koh et al., 2010) . For example, it was observed that the most significant for the degree of increases were (in order of p-values) on leadership skills (LSS), initiative skills (INS), relationship skills (RES), goal-setting skills (GSS), planning sills (PLS), actions skills (ACS), and help skills (HLS). Marginal degree of significance for the increase was observed for technology skills (TCS), while non-significance for the degree of increases were observed for quantitative skills (QNS), adaptive skills (ADS), Information gathering skills (IGS), and information analysis skills (IAS). The most interesting finding that we encountered was that while technology skills, information gathering skills, and information analysis skills were originally anticipated to have the most significant increases, the simulation and competency project used might not have placed emphasis on these skills. This is somewhat paradoxical given that the treatment was the use of online computer simulations. It is speculated that given the type of participants and generation Z participants, the data indicated otherwise. Additional research is needed to uncover these specific issues, including investigation of the specific sub-types of such skills. For example, technology skills may need to be focused more on specific technologies or areas such as Information Technology (IT) skills, Cybersecurity skills, research and analysis skills, and so on.
Study Limitations
This quasi-experiment exhibits several limitations. The first limitation of this study includes the fact that the data collection was conducted at only two institutions. Moreover, the second limitation of this study includes the use of a single professor and narrow type of courses (Project Management & MIS); although the focus of the work was on the simulation, use of additional diverse professors may provide different results.
Recommendation for Future Research
Additional experimentations are needed to uncover the benefits of computer simulations and competency-based projects in skill enhancements within academic courses. Moreover, future work can explore further skills beyond those measured here, where it can also be focused on the specific academic program and profession category under study. Moreover, future work may further study why learners felt that the simulations helped skill development using qualitative investigation techniques. Also, there is a potential to introduce new simulations and competency-based projects, to address those specific skills that were observed to have smaller degree of skill enhancements, something that may also require additional investigation as well. Also, there is merit to understanding the interactions between learners-to-learners and learners-to-instructor in building skills towards the highest competency levels.
Conclusions
This research investigated the role of computer simulations and competency-based projects on a set of 12 management skills during online courses. This study included a 2x2 quasi-experimental design with a control group and an experimental group (not randomly assigned), that comprised of both a pre-test and a post-test assessment of the 12 management skills. Overall, six coursesthree undergraduate and three MBA courses -were included. A comparison between the two pretest groups (experimental vs. control) showed no significant differences on 10 of the 12 skills, which indicates that the base-comparison is adequate, given that we had no say on the allocation of participants into the groups. Our experimental comparison indicated that, while both groups experienced significant increases in a majority of the skills, the experimental group that included computer simulations and competency-based projects demonstrated an overall significant (p<0.001) enhancement in the 12 management skills combined, whereas, individually, seven skills demonstrated a significant mean increases, where the rest demonstrated not significant, yet still positive increases by the experimental group over the control group. Such results indicate that overall, there is a credible value for the use of computer simulations and competency-based projects as an important component of e-learning content delivery when the focus is to increase skills in general, and managerial skills in particular.
